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INTRODUCTION
Chronic nonbacterial osteomyelitis (CNO) is a rare in-
flammatory disease that is not associated with infection 
symptoms. The disease was introduced in 1972 as sym-
metric multifocal osteomyelitis [1]. CNO is also known as 
chronic recurrent multifocal osteomyelitis (CRMO) because 
of its recurrent characteristics on the multifocal region [2]. 
In addition, CRMO should be regarded as a childhood phe-
notype of Synovitis–acne–pustulosis–hyperostosis–osteitis 
(SAPHO) syndrome [3,4]. Although the etiology of these 
diseases is unclear, it has been classified as an autoinflam-
matory disorder which is known as an immune system 
hyperactivation without high titers of autoreactive lympho-
cytes and autoantibodies [2]. Some studies reported that 
low-virulence microorganisms cause the disease, but others 
have suggested that mutations in genes encoding tumor ne-
crosis factor (TNF)-α and interleukin-1 receptor antagonist 
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could be the pathophysiological cause [4,5]. CNO should 
be differentiated from osteosarcoma, Ewing’s sarcoma or 
Langerhans histiocytosis in a differential diagnosis [4]. The 
typical presentation of CNO is chronic nonbacterial inflam-
mation, pain, and occasionally multifocal bone lesions with 
sclerotic bony margins [2].
CNO occurs predominantly in females with an average 
age of 10 years (1–17 years), and has been reported mainly 
on the long bone and clavicle with the pelvis and spine 
often being reported [6]. Approximately 1.5 to 3% of mul-
tifocal CNO disease occurs in the mandible [6-8]. In par-
ticular, the mandible is the most commonly affected area 
as a single lesion [9]. Recurrence occurs an average of three 
months after stopping medication [10]. Most patients with 
a unifocal lesion of CNO, who have a recurrence after drug 
treatment, develop multifocal lesions, and only 7% develop 
a unifocal lesion [8]. Few reports of adult CRMO have been 
documented [5]. In particular, no cases of mandibular uni-
focal lesion in young adult males have been reported [5].
For lesions of the jaw, a diagnosis is usually made using 
radiographs and computerized tomography (CT) as the 
standard protocol. On the other hand, the radiographic 
aspect of mandibular CNO is difficult to differentiate from 
bacterial osteomyelitis, which is common mandibular dis-
ease and requires antibiotic treatment [11]. A mandibular 
CNO can be characterized from magnetic resonance imag-
ing (MRI) as bone edema and high signal intensities in the 
masseter muscle [12,13]. Therefore, CNO is a diagnosis of 
exclusion by the clinical, imaging studies, and a culture 
negative bone biopsy results [14].
No standard treatment for CNO exists because there 
have been no randomized placebo-controlled trials. On 
the other hand, the use of nonsteroidal anti-inflammatory 
drugs (NSAIDs) for more than 6 months is recognized as a 
first choice. TNF blockers and bisphosphonates have also 
been used to treat CNO [15,16]. CNO has been reported to 
improve with surgical intervention and NSAID and bisphos-
phonate because of the relatively easy access to the man-
dible compared to other bones (clavicle, vertebrae, pelvis, 
tibia, fibula, and femur) [16].
This paper reports a rare case of unifocal CNO of the 
mandible in a 20-year-old young adult male with an atypi-
cal bone fragment aspect, which was detected by MRI. 
Successful results were obtained despite the short 20-day 
medication period after surgical intervention. 
CASE
This study was conducted by IRB approval by the In-
stitutinal Review Board at Armed Forces Capital Hospital 
(IRB no. AFCH-18-IRB-020). A 20-year-old male healthy 
soldier felt facial pain approximately two weeks prior. The 
patient visited the Emergency Room of the Armed Forces 
Capital Hospital and denied any facial trauma history. He 
complained of a suddenly occurred trismus of 10 mm, fa-
cial pain, and swelling. No pathological findings, such as 
pericoronitis or periodontal disease, were found (Fig. 1A). 
CT revealed an osteolytic lesion and sclerotic changes on 
the right ramus, new bone formation, such as a periosteal 
reaction and enlarged mandibular foramen (Fig. 1B-D). A 
laboratory test performed at the time of admission did not 
indicate bacterial osteomyelitis (Table 1); therefore, MRI 




Fig. 1. Panoramic view and computerized tomography of mandibular 
chronic nonbacterial osteomyelitis. (A) Osteolytic lesion on the right 
mandibular ramus. (B, C) The black arrows showed an osteolytic le-
sion and sclerotic changes and the black dashed arrows showed new 
bone formation, such as a periosteal reaction. (D) Right mandibular 
foramen was greater than the opposite site (white arrows).
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nal was observed on the T2-weighted with fat suppression 
MRI on the right masseter muscle and ramus, which are a 
typical presentation of CNO, and an atypical presentation 
of bone fragments or cortical breakage was noted (Fig. 2). 
The symptoms did not improve even after 3 days of medi-
cation with cefoxitin sodium (Pacetin; JW pharmaceuti-
cal, Seoul, Korea) and acetamol hydrochloride (Denogan; 
AJU Pharm, Seoul, Korea) and surgical intervention was 
attempted. Local anesthesia (Lidocaine HCl; Huons, Seong-
nam, Korea) was injected into the right ramus area. An 
incision was made in the gingiva to the periosteum on the 
anterior ramus. An exploratory operation was performed 
on the osteolytic lesion of ramus through an osteotomy 
with a vulcanite bur. Only inflammatory tissue without pus 
or exudate discharge was noted and the pus culture could 
not be performed. The bone fragment was detected by MRI 
inside the masseter muscle and was removed with a blunt 
dissection (Fig. 3).
Histologic findings
In this case, inflamed granulation tissues infiltrating mac-
rophages, neutrophils, plasma cells, and lymphocytes were 
observed without infectious microbial evidence in several 
foci (Fig. 3B, 4A). Broadly woven bone formations with 
an interconnecting structure and fibroblastic stroma were 
observed (Fig. 3D, 4B). Osteolysis was activated by osteo-
clasts around the woven bone (Fig. 3D, 4C). Fibrosis caused 
by chronic inflammation infiltrated into the surrounding 
skeletal muscle (Fig. 3D, 4D). Fibrosis was accompanied by 
lymphoplasmacytic infiltration. These histology features 
mean that subacute and chronic osteomyelitis appeared 
concurrently.
Postoperative aspect
The erythrocyte sedimentation rate (ESR) was decreased 
from 27 to 13 immediately after surgery. The remaining 
bone fragments were not observed by MRI taken on the 
day after surgery (Fig. 5A). ESR was decreased to nine and 
the symptoms of trismus, swelling, and pain were improved 
three days after surgery (Table 1). 
Two weeks after surgery, a fever of more than 39°C, itch-
ing sense, and macular skin rash occurred. A bone scan 
was taken to differentiate it from SAPHO syndrome (Fig. 
5B). In this case, the skin lesion developed with fever, rela-
tive bradycardia, and eosinophilia (Fig. 5C, D). According to 
opinion of dermatology and infectious disease, the aspect 
Table 1. Laboratory test before and after operation









Erythrocyte sedimentation rate (mm/hr) 27 13 9 12 0–10
C-reactive protein (mg/dL) 0.4 0.2 0.2 0.1 0.5–1 
White blood cell (103/µL) 11.8 11.3 11.0 11.0 4–10 
Neutrophil (%) 58.8 69.8 71.3 56.7 40–75 
Neutrophil (ABS, 103/µL) 7.0 7.9 6.3 6.3 1.7–7.8 
Eosinophil (%) 2.5 2.4 0 4.1 <6 
Eosinophil (ABS, 103/µL) 0.9 0.3 0 0.5 <0.5 
Body temperature (°C) 36.7 37.1 3.2 36.6 36.5–37.5
ABS, absolute.
Fig. 2. T2-weighted magnetic resonance imaging with fat suppres-
sion of mandibular chronic nonbacterial osteomyelitis. High signal of 
the masseter muscle and ramus (black arrow), and bone fragment or 
cortical breakage (white arrow).
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Fig. 3. Exploratory operation. (A) 
Access to the osteolytic lesion with 
anterior ramus osteotomy. (B) Inflam-
matory tissue from the osteolytic le-
sion. (C) The bone fragment revealed 
by magnetic resonance imaging. (D) 






Fig. 4. Histology findings of chronic 
nonbacterial osteomyelitis in this case 
(H&E). (A) Inflamed granulation tis-
sue infiltrating macrophages, neutro-
phils, plasma cells, and lymphocytes 
(magnification, ×200). (B) Woven 
bone formation with an interconnect-
ing structure and fibroblastic stroma 
(×100). (C) Activation of osteolysis 
around the woven bone (×200). (D) 
Fibrosis infiltrating the surrounding 
skeletal muscle (×100).
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Fig. 5. Follow-up results within one month. (A) Magnetic resonance 
imaging taken the day after surgery. No remaining bone fragments 
were found. On the T2-weighted image with fat suppression, the 
range of high signal area was increased but the intensity of the signal, 
which had been spreading in the masseter decreased. (B) Bone scan 
at two weeks after surgery. Significantly increased radiotracer uptake 
in the right mandibular ramus and mild increased radiotracer uptake 
in the left mid foot at the Tc99m HDP 20mCi bone scan. (C) Eo-
sinophil (%) was increased before fever occurred and decreased after 
drug discontinuation. (D) Body temperature increased at 18 days 
after surgery and improved at three days after drug discontinuation. 
(E) Alanine aminotransferase (ALT) and aspartate aminotransferase 
(AST) were elevated after fever occurred (18 days after surgery) and 
improved at seven days after drug discontinuation. POD, postopera-
tive day.
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Fig. 6. Follow-up magnetic resonance imaging (MRI) and bone scan. (A) At one month after surgery. The signal intensity decreased on the 
right masseter muscle in the T2-weighted MRI image with fat suppression. (B) At four months after surgery. The intensity of radiotracer uptake 
decreased on the right mandibular ramus area, which had been increased significantly. The mild uptake of the elbow, knee and foot in the previ-
ous examination also improved. (C) Five months after surgery, the signal intensity of the master muscle was improved completely without the 
recurrence of chronic nonbacterial osteomyelitis (CNO) in the mandible. (D–G) There was no recurrence of CNO on other sites. (D) Femur, (E) 
pelvis, (F) spine, (G) tibia.
Yesel Kim, et al.
    57
of these symptoms was more similar to drug-induced fe-
ver than to SAPHO syndrome [17]. Therefore, antibiotics 
(cefoxitin sodium) and NSAIDs (acetamol hydrochloride) 
were discontinued and Desonide 0.5 mg/mL (Desowen lo-
tion; Galderma, Seoul, Korea) was prescribed for the skin 
at 18 days after surgery. The fever and skin lesions were 
improved at five days after drug discontinuation (Fig. 5D). 
Alanine aminotransferase (ALT) and aspartate aminotrans-
ferase (AST) were elevated after the fever occurred and im-
proved at 12 days after drug discontinuation (Fig. 5E).
The signal intensity decreased on the right masseter 
muscle in the follow up MRI at 32 days after surgery and 
the patient was discharged without clinical symptoms (Fig. 
6A). A follow-up bone scan taken four months after surgery 
showed that the postoperative related uptake and remain-
ing inflammatory processes were improved, and there was 
no recurrence of CNO, including the other site (Fig. 6B). 
Five months after surgery, MRI showed no recurrence of 
CNO in the mandible and other sites (Fig. 6C-G). In addi-
tion, there were no CRMO findings of the pelvis and spine, 
including the elbow, knee, foot, and clavicle sites with 
slight uptake in the bone scan.
DISCUSSION
This study was reported a patient with CNO which was 
showed similar clinical and radiological aspect with bacte-
rial osteomyelitis. He was revealed non-infectious result by 
laboratory test and typical aspects of CNO on MRI. Further, 
bone fragments—often reported in case of mandibular 
CNO [16]—were detected on MRI and reported histological 
findings.
In 1972, Giedion et al. [1] first described symmetric mul-
tifocal inflammatory bone lesions. In 2005, Girschick et al. 
[10] suggested the name, CNO, including CRMO, which 
also had a recurrent tendency because CRMO could be 
regarded as a severe form of CNO. The disease has been 
reported in children aged 25 months to 17 years, and 1.5 
to 3% of children diagnosed with multifocal CNO have le-
sions in the mandible [7,8,18]. In 2012, Borzutzky et al. [9] 
reported that 60 % of unifocal CNO patients affected the 
mandible and CNO is rarely found in young adult males of 
20 years. However, the prevalence of CNO could be un-
derestimated because chronic non-suppurative mandibular 
osteomyelitis might be referred to as bacterial osteomyelitis 
with mild symptoms, primary chronic osteomyelitis, Garre 
osteomyelitis, juvenile mandibular chronic osteomyelitis, or 
diffuse sclerosing osteomyelitis [19]. 
This report shows that the CT image of the patient was 
suspected as osteomyelitis or sclerosing osteitis, but the 
laboratory results showing an absence of neutrophilia or 
C-reactive protein (CRP) elevation indicated no bacterial 
infection. High signal intensities were observed diffusively 
on the MRI taken for a differential diagnosis, which are the 
same characteristics as CNO [12,13]. In addition, a 3.5×
2 cm fragment was noted as a cortical breakage aspect in 
MRI. Without taking MRI, it would be difficult to detect the 
fragment during operation because fully embedded in the 
masseter muscle. In 2016, Padwa et al. [16] reported devi-
talization of a jawbone fragment from 29% of CNO children 
(3 to 17 years) and there are no reports that the bone frag-
ment was observed in other bones except the jaw. With re-
garding the fragments, histological, CT, or MRI analysis has 
not been clearly reported and the etiology of these bone 
fragments to be developed only in the jaw is still unknown. 
The histology findings of CNO can vary and be similar to 
infectious osteomyelitis in the acute and chronic stages [16]. 
However, histologic results of CNO are known as subacute 
or chronic inflammation, with a lymphocytic or mixed 
inflammatory infiltrate, and marrow fibrosis [14]. The his-
tology examination of this patient revealed that the tissue 
at the site of osteolytic lesion to be chronic inflammatory 
tissue with infiltrating macrophages, neutrophils, plasma 
cells, and lymphocytes. Therefore, we could diagnosis this 
patient as CNO. In addition, the fragment was mixed with 
subacute and chronic osteomyelitis. With regarding the 
histological result, the bone fragment and the adjacent in-
flamed muscle could be related more to the progression of 
CNO symptoms than to the osteolytic lesion on the ramus. 
The ESR, CRP, and serum TNF-α were reported to be 
significant for the diagnosis and follow-up of CNO [20]. In 
particular, ESR is related directly to the number of lesions 
detected radiologically in CNO [18]. In the present patient, 
ESR decreased from 27 to 13 immediately after remov-
ing the inflammatory bone lesion and bone fragment. At 
three days after surgery, ESR decreased to nine, and clinical 
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symptoms, such as pain and swelling, were improved. ESR 
stabilized to 10 at one month after surgery. The MRI image 
of T2 with fat suppression on the day after surgery revealed 
a slight decrease in signal intensity at the masseter muscle, 
which was originally observed as high intensity. In addi-
tion, there was a significant decrease in the intensity on 
the masseter at five weeks after surgery on the MRI. This 
confirmed complete recovery with no recurrence on the 
mandible and other bones (pelvis, vertebrae, tibia, femur, 
and clavicle) on the follow-up MRI taken five months after 
surgery.
CNO has been treated with a variety of anti-inflamma-
tory drugs as well as methotrexate, bisphosphonate, and 
anti-TNF-α agents as long-term medication for up to 12 
years [21,22]. Beck et al. [18] reported that 43% of patients 
showed improved clinical symptoms with naproxen medi-
cation for six months. In terms of the side effects, Stern and 
Ferguson [14] suggested that indomethacin might be more 
effective than Naproxen in the recurrence case. Bisphos-
phonate has a positive effect in preventing the symptoms 
and progression of CNO [23]. In a retrospective cohort 
study in 2012, Borzutzky et al. [9] estimated the drug-spe-
cific response probabilities of CNO as 57% for NSAID, 66% 
for sulfasalazine, 91% for methotrexate, and 95% for corti-
costeroids. As CNO is a rare unknown disease, the standard 
medication therapy has not been established because there 
has not been any research with prospective randomized 
placebo-controlled trials for medication to treat CNO. Al-
though positive results were reported with only medication, 
such as anti-inflammatory agents and bisphosphonates, 
recent study suggest bone biopsy on mandibular CNO [2]. 
A successful result of mandibular CNO with surgical inter-
vention and medication of NSAID and bisphosphonate was 
reported [16]. Fever, skin lesions of a morbilliform erup-
tion, and elevation of AST and ALT occurred on the 20th 
day after surgery in this patient. Fortunately, the skin lesion 
of this patient manifested as a macular skin rash that was 
related to a drug-induced reaction not SAPHO syndrome [2]. 
Consequently, NSAID was administered for only 20 days 
because of drug fever and drug-induced liver injury. The 
medication period was shorter than that of conventional 
CNO studies, which reported an average of four to six 
months [21,22]. This patient showed a successful resolution 
of his clinical symptoms and a lower CRP (under 10) after 
20 days of drug discontinuation (40 days after surgery). 
On the follow-up MRI, the inflammatory signal intensity, 
which had been spreading on the masseter muscle, also 
decreased significantly. 
With regarding this patient, some auto genetic autoin-
flammatory bone syndromes could be considered such 
as Majeed syndrome, deficiency of interleukin-1 recep-
tor antagonist (DIRA), Cherubism, and pyogenic arthritis, 
pyoderma gangrenosum, and acne (PAPA) syndrome [2,14]. 
Majeed syndrome is an autosomal recessive disorder with 
CRMO, congenital dyserythropoietic anemia, inflammatory 
dermatosis, and congenital dyserythropoietic anemia and 
inflammatory dermatosis [24]. DIRA is an autosomal reces-
sive autoinflammatory disorder with extensive long bone 
involvement, a multifocal osteolytic pattern of disease, and 
marked periostitis [25]. Cherubism is an autosomal domi-
nant autoinflammatory bone disorder with large multilocu-
lar, cystic lesion of the mandible and formation of fibrous 
tissue and atypical bone [26]. PAPA syndrome includes 
aseptic arthritis but there were few reports associated with 
posterior mandible [27]. Although these representative au-
toinflammatory diseases with non-infectious osteomyelitis 
differs from the symptoms of present patient [2], further 
studies could be considered for CNO patient including bio-
markes such as antinuclear antibody, rheumatoid factor, 
and cyclic citrullinated peptide, gene and immunofluores-
cence analysis.
The clinical symptoms of this patient were resolved early 
without complications by removing the bone fragment and 
inflammatory tissue on the osteolytic lesion. The symptoms 
of mandibular CNO were improved at three days of NSAID 
and antibiotic medication and surgical intervention. De-
spite the insufficient studies of CNO, many studies reported 
a recurrence rate of 80% or more at three to 90 months af-
ter symptoms were improved with medication [9,10,21]. A 
successful result was achieved with no recurrence of man-
dible or clavicle, vertebrae, pelvis, tibia, fibula, and femur 
on MRI taken 5 months after surgery with only 20 days of 
medication. 
In conclusion, mandibular CNO is difficult to differentiate 
from bacterial osteomyelitis because of its similar radiologi-
cal and clinical symptoms. Therefore, MRI should be con-
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sidered if infectious osteomyelitis has not been diagnosed 
on a laboratory examination. 
In mandibular CNO, atypical bone fragments were ob-
served on a MRI image, which have not been reported in 
other bones and not detected on the CT image. This pa-
tient was treated successfully with surgical intervention of 
removing the fragment and short-term NSAID medication. 
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